The study was conducted to provide reference values of anthropometry and dietary intakes of elderly Chinese aged > 70 years and to investigate differences between urban and rural groups. A total of 441 subjects comprising 260 urban elderly (126 men and 134 women) and 181 rural elderly (83 men and 98 women) participated in the anthropometric study. One hundred subjects (50 men and 50 women) from both urban and rural locations were selected randomly from the anthropometric cohort for dietary survey using the method of diet recall. For both men and women, the urban elderly had significantly higher intakes of protein, fat, calcium, iron, retinol, thiamin, riboflavin and nicotinic acid than did the rural elderly. Significant sexual differences were also observed: men had higher intakes of total energy and three macronutrients than women. Both regional and sexual differences in anthropometry (but not blood pressure) seemed to be consistent with the results of the dietary survey. Positive correlations were found between systolic blood pressure and the ratio waist:hip circumference for both men and women. As a marker of adipose tissue distribution, it seemed that this ratio was more predictive of high blood pressure than body-weight.
100 km north of Tianjin, is a large village with a total population of 3800. All those aged 2 70 years living in this village were recruited for the study. The average ages for the urban men and women were 75 (SD 4) and 76 (SD 5 ) respectively, and for the rural men and women 74 (SD 4) and 75 (SD 5 ) respectively.
One hundred subjects (50 men and 50 women) from both urban and rural locations were selected randomly from the anthropometric cohort for the dietary survey, which took place between May and November of 1988. The subjects gave their informed consent. Diet recall was used: the subjects were asked about their food and drink consumption during the immediately preceding 24 h. For each subject, a total of three consecutive days were recalled, but weekends and other special occasions such as holidays, birthdays and marriage feasts were excluded. This was because no weekends and fewer holidays are taken in rural areas of China and comparisons between the urban and rural situations are thus more easily made. Common household measures were used to record the quantities of all foods. The average ages for the groups taking part in the dietary survey were 75 (SD 4) and 76 (SD 5 ) for urban men and women, and 75 (SD 4) and 76 (SD 5 ) for rural men and women respectively.
Nutrient intakes were calculated using Tables of Food Composition (Academy of Medical Science of China, 1983) . Two nutritionists were appointed to supervise diet recall and the subsequent food code and nutrient analysis.
Three people carried out the anthropometric measurements throughout the entire experiment. One recorded body-weight and height, another measured triceps skinfold thickness and the circumferences of upper arm, waist and hip, and the third recorded blood pressure. Body-weight was recorded in indoor clothing, without shoes, using a portable scale, height was measured to the nearest centimetre using a 2 m rule taped vertically to a wall, and body mass index (BMI) was calculated as weight (kg)/height (m)2. Upper arm circumference was taken at the mid-point between the acromion and olecranon processes, and triceps skinfold thickness was measured with callipers at the same point. Waist circumference was measured at the level of the umbilicus with the subject standing and breathing normally, and hip circumference was measured at the level of the iliac crest, both to the nearest centimetre. The ratio waist circumference :hip circumference was calculated. Blood pressure was measured to the nearest 2 mmHg with the subject sitting after a 5 min interview, using a cuff with a rubber bag measuring 12 x 23 cm. All results are the average of two measurements.
Statistical analysis
Values were analysed by Student's t test, analysis of correlation and the x2 test, with P < 0.05 being taken as statistically significant.
R E S U L T S
All the anthropometric indices of the urban elderly (but not blood pressure) were higher in varying degrees than those of rural elderly of the same gender (Table 1 ). The differences in body-weight, height, BMI, the four circumferences and triceps skinfold thickness were statistically significant. Height, body-weight, waist circumference and the ratio waist :hip circumference were significantly higher for men than women in both regions, but the reverse was true for triceps skinfold thickness. The upper arm muscle circumference was higher for men only in rural areas. No significant differences in blood pressure were found.
The ratio waist circumference : hip circumference was positively correlated with systolic blood pressure, whether or not it was associated with body-weight, or waist or hip circumference ( Table 2) . BMI was divided into four ranges, < 20, 20.0-23.9, 24.0-26.9 and 3 27, defined as underweight, normal, overweight and fat according to the Chinese classification. In the present study, the rates of overweight plus fat for the urban elderly were respectively 41.3 and 38.1 YO for men and women, significantly higher than those for the rural elderly (6.0 and 15.3 YO for men and women respectively).
The results of the dietary survey are given in Tables 3-7 . In absolute terms, the urban elderly consumed more energy and macronutrients than did the rural elderly, and men consumed those more than women (Table 3) . However, when energy intake was expressed per kg body-weight, the intake of urban males was lower than that of urban females and rural males, although the intake of rural males was still higher than that of rural females. The proportion of dietary energy derived from protein and fat was also higher in the urban elderly, but the reverse was true for carbohydrate. These differences arose mainly from their different intakes of animal foods (Tables 4 and 6). Regional differences were found in the intakes of calcium, retinol, thiamin, riboflavin and nicotinic acid in either absolute or relative terms. No differences were found between the sexes, probably due to the large standard deviations. Table 5 compares these results with RDA (The Chinese Nutrition Society, 1989). The intakes of energy for both men and women were equal to or slightly above the RDA in both areas. Protein intakes were close to the RDA for the urban elderly, calcium, retinol, riboflavin and ascorbic acid were rather low, especially in the rural elderly. Tables 6 and 7 show the mean intakes of various foods and their contributions to total energy. Alcohol was not listed, since only a few of the subjects (21 YO of the men and 3.6 % of the women) reported that they still consumed alcohol, and then only occasionally and in very small quantities. Urban groups had significantly higher consumptions of animal foods and fruits than the rural groups. Meat, eggs, milk and fish provided 19.6 and 19.9 YO of the total dietary energy for urban men and women respectively, but only 13.5 and 10.2 */ o of total energy for the corresponding rural groups. The great differences in consumption of milk and bean products between the two areas resulted from their different dietary habits: urban dwellers generally drink fresh milk or soya-bean milk while rural people consume milk powder and bean curd.
D I S C U S S I O N
The present paper reports the results of anthropometry and dietary survey on both urban and rural groups of the Tianjin elderly aged 3 70 years. Previous reports on the elderly (Weifu, 1984; Manchang & Xinsu, 1987; Xianrong et al. 1987) have concentrated on rather different groups. Thus, even though our sample was relatively small, our results are the first to provide reference values of nutrient intakes and anthropometry for this age group
Dietary survey
In absolute terms, the intakes of energy and three macronutrients were found to be significantly higher for men than women. The same trend was also observed with other nutrients, but differences were not significant. These differences arose partly from the men's higher intake of animal foods, since they are traditionally privileged in the division of animal foods within the family. It was also found that the urban elderly consumed more protein and fat, both in absolute terms and relative to total energy, than the rural elderly. These differences may have arisen from the fact that city residents generally have higher incomes and better supplies of a range of foods than rural people, and can, for example, consume more animal foods. High-quality protein, including that of animal and bean origin, accounted for > 40 Yo of their total protein intake, but the corresponding figure for the rural elderly was < 25 %. The additional foods eaten by city dwellers comprised meat, eggs, milk, fish, bean products and vegetables. The average daily intakes of animal foods were 207.0 and 1734 g for men and women respectively. This was almost four times the intakes of rural men and women who consumed only 61.28 and 48.43 g of animal foods respectively. In rural areas, most people eat foods they have grown themselves. Few foods are purchased from the market, so their diet is more restricted. They have been accustomed to feeding themselves on cereal foods (mainly wheat, rice and corn), which supply > 65 YO of total energy. Their subsidiary foods consist mostly of vegetables with small amounts of meat, eggs, fish and bean products. No fresh milk is provided in rural areas and only a few people consume milk powder as a tonic. Another striking difference in food intake was that city dwellers consumed a significantly higher amount of fruit which may contribute to an improved vitamin nutrition. Thus regional differences in food intake were influenced either by tradition or by socioeconomic factors.
The current study shows that mean intakes of energy were equal to or a little above the RDA for both urban and rural groups. Protein intakes of the urban elderly were > 90% of RDA, which can well meet the needs of the elderly. Fat intakes were markedly above the level of 20-25 O/O proposed by the Chinese Nutrition Society (1989) . Of the micronutrients investigated, none reached the RDA except iron, thiamin, and ascorbic acid in the case of urban groups, and except iron, thiamin, nicotinic acid in the case of rural groups. This strongly suggests that some of these people are deficient in some micronutrients. Similar results were reported from the Beijing study (Xihe, 1988) when our programme was nearly completed. In that study, 433 elderly people aged 60-75 years from both urban and rural areas of Beijing municipality were investigated using diet recall. The results revealed the common picture of inadequate intakes of calcium, retinol and riboflavin in both areas, insufficient intakes of protein in rural areas and over-consumption of fat in urban areas. This food pattern seemed imperfect for the elderly in view of their physiological characteristics. It has been suggested that a prudent diet for the elderly should include adequate protein, vitamins and calcium, but be low in fat, so as to prevent the present high prevalence of nutrition-related diseases such as cardiovascular diseases, cancer and osteomalacia in elderly populations (Ji, 1987) . Newly published dietary guidelines once more emphasized the control of fat intake, particularly fat of animal origin, in developed areas of China, so as not to exceed 20-25 % of total energy (The Chinese Nutrition Society, 1990) . Our subjects from the urban area had higher fat intakes than recommended, while subjects from the rural area had rather low protein intakes. We would suggest our urban subjects should reduce their consumption of animal foods and particularly of pork, since the pork currently on sale contains > 60% fat by volume. On the other hand, the rural elderly could allow a moderate increase in their intake of various animal foods and should increase their consumption of fruit. Certainly, this should be a priority in developing their economy.
Anthropometry
The nutritional status of the urban elderly, as evaluated by the anthropometric indices, was better than that of the rural elderly. Urban groups had generally higher values for all the direct measurements, although blood pressures were not different. However, the rates of overweight plus fat people in the urban groups were significantly higher than those in the rural groups. This difference could be attributed in part to the nutritional factors discussed previously and to the lower energy expenditure of the urban elderly. Their daily activities mainly consisted of doing housework, shopping for food, enjoying the arts, caring for children, reading books and engaging in light exercise. In rural areas, most of the men were engaged in farmwork, and expended much more energy than the urban elderly. Housework was also more demanding in rural areas than for city families, because there are fewer labour-saving appliances. In spite of their higher intakes of energy per kg body-weight, it seemed that the energy intakes of rural men were still not enough to balance their expenditure.
Although no significant differences in blood pressure were found, the ratio waist circumference : hip circumference was positively correlated with systolic blood pressure in both men and women. This result was consistent with the 13-year follow-up study of Larsson et al. (1984) which suggested that the distribution of abdominal adipose tissue is probably more predictive than body-weight, of high blood pressure.
Our measurements of height, body-weight and blood pressure were consistent with the results of Weishan (1985). BMI and upper arm circumference were close to, but a little higher than, the values reported by Woo et al. (1988) for Hong Kong elderly Chinese, which are representative of the south China population. No previous study has reported waist circumference, hip circumference and triceps skinfold thickness for the 70 + age group, so the results reported here could provide reference values for future studies.
